All the major components of an ac superconducting power transmission system have been developed. A summary of test results during the developmental stages is given. A Test Facility designed to demonstrate and evaluate cables rated for 138 kV, 1000 MVA 3 0 service is under construction. Most of the equipment has been installed and tested; results are presented.
Introduction
An ac superconducting power transmission system has been under development at Brookhaven National Laboratory since the early 1970's. The Virtu- ally all the components of the system are designed to meet normal utility company requirements for 138 kV equipment. The cables are designed for a maximum continuous line current of a little over 4,000 A, yielding a circuit rating of 1,000 MVA, the cables are about 400 ft in length.
The testing program has the goal of verifying the electrical, mechanical and thermal performance of all components comprising the 1,000 MVA Test Facility before they are installed; most of the work is complete. The last two components to be installed, namely the cables and terminations, are now in the process of construction and final testing. Fig. 3 . The cable is on the right side, the insulation is dressed with a handapplied stress cone. This stress-cone permits the electric field to appear across the helium space in the center.
A cast epoxy bushing then allows the temperature transition to room temperature. Fig. 4 , it consists of two cables connected to terminations at both ends. For 60 Hz testing the terminations are connected to the three power supplies shown in Fig. 4 . The current supply consists of a capacitor bank tuned to parallel resonance with the load presented by the terminations and cable inner conductors. The supply is designed to float above ground with a maximum potential of 100 kV rms. The voltage supply consists of an adjustable inductor tuned to series resonance with the combined shunt capacitance of both cables to ground. This raises the potential of both cable inner conductors and the current supply with respect to ground. A detailed computer simulation of the circuit indicated that slight differences existed between the currents in the inner and outer conductors.. This effect is caused by unequal impedances in the inner and outer conductors of the termination; the unbalanced currents are an artifact of the test circuit and would not be encountered in an actual transmission system. The compensating supply is added to inject a small adjustable voltage which allows the cable conductor current to be balanced.
It is planned to demonstrate impulse and switching surge withstand using a conventional Marx generator.
The only unusual feature of this supply is the large stored energy necessitated by the capacitance of a 400 ft test cable.
All the supplies have been installed and tested except the compensating supply, which is under construction. The design features of the cable system are given in Table 3 .
The test results of the electrical equipment are summarized in Table 4 , Cryogenic System Tests The cryogenic system of the Test Facility consists of a 500 W (nominal) supercritical helium refrigerator, helium storage, transfer lines and a cable enclosure about 400 ft in length. An aerial view of the facility during construction is shown in Fig. 5 . Numerous tests of the various components have been performed.3,13
The cable enclosures have maintained vacuum for three years; the average vacuum space is now ; 40iimHg at room temperature.
The last test to be performed was a cool-down of the cable enclosure which contained a dummy cable with a heater to simulate cable losses. A "far-end" turbine expander was tried for the first time. The use of expanders at both ends of the cooling loop is the best way to cool a transmission line.14 The complete system was operated continuously from 17 November 1980 to 22 November 1980. On 20 November all the line was below 8.50K and the heaters were energized. The power in the heaters was slowly increased to 600 W by 22 November. At no time did the load exceed 8.5°K. Some heat leaks which exceeded design expectations were discovered and will be corrected f'or the next run. The refrigerator output was calculated to be 700 -800 W for twenty four hours and 1000 W for short-term periods.
Conclusion
All the major components of a 138 kV, 1000 MVA superconducting transmission system have been built and tested except a field splice. All components have required extensive developmental testing during the past few years. The electrical tests have always been performed with separate voltage and current excitation; simultaneous excitation will be possible when the Test Facility is complete.
The cryogenic testing of the Test Facility is complete and final assembly of the four terminations is proceeding. Electrical equipment for full power tests of the cables have been installed and tested. Full size versions of the superconducting cable have been 
